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mm^m] ifM^^ (R) -2, 3-^^yv:^-)imyi^mmm 

m^mi] M (1) ii'^ (3) KBtmit^^^m^t^ XR) -2 

( 1 ) #M 

-Il5^>r^ KTx->S^5{^l/:r^K&fflP^^l^"t, (2R, 3R) -2 

^-j,^ l*7^--^.:;5i^l^;r^K5:M#mi:bT, 2, 3 - ^i^^^ ^rMjt; 
b, (2R, 3R)-2, 3--f^yi^:i--}l^^^t^o 

(2) SK^M-ffi 

tt^> 2, 3 -y^^i^'^r-;!/® (R) gB*©*^a§:ft^fi5{-^ft"tSo 

(3) itm^ 

mmmm<DmBni»s^tcv 1 0 oua±<D (r) -2, 3-^^yv:ir-)]y 

[|f«2] 3lfC#iD6!;tC, ?:J;<D (4) , (5) [ZBtM^t^m^n^^t 

S««UcfH«® (R) -2, 3-:/^>i^'^-;i/»*^^o 

(4) MMpH 

(5) 

Fx ;vsfEmf- h u - d< u T ^ u ;b 7 ^ \^^)in%mm tc <k S i?- ^^^l- y 

h0i>^*3b'!3 6, 0 0 0, y;i/iiii^c<i:^^^^-*:*^7 6, 0 0 0„ 

[^^3^3] tf^7M{CMtSl«^i^lCJ:oTS^^ti€>»#«UC|H«(C 

(R) - 2, 3 -y^>t^';r-;i/»^S^^o 

[||#^4] tf^f7MicMf lf:^7 • 7>':Jf^^T'feS^*« 

3(cfa«® (R) -2. 3-^^yvt-M^yi^mmmo 

[^^^5] TE (a) *^e> (d) (DV>-rti*^{CE«(DJK'J l/^^ Fo 
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(a) jSE^ij## : 1 KBrn^ntzmmmm-^ti^^'^ ^ h\ 

(b) ie«^: 2{C|B«®7^>'mK?'J*^^''^^S^®^^-^^^^^^'^^^ 

(c) 2(Cta«(7)7^>'^i5?!IlC33VxT, \^\^ <\mm7 ^ ) W. 

: 2tCE«®T4y^ie^!l*^e>^ji-5iie®^«65(-l^^^diSeK^=^- l'^'^^ 

1-<2> 7^ M^'J S: 3 - F1- -5, 5 tciH«® :i< U 5J ^ l^^^ Fc 

[^^3^8] ®:^]^5(C|H«<DJKU5^^1/;f5^FlcJ;oT=i-FSIlSga 

0] «#]S5(CE^S*l^^>J<U5{^l/^^F5:^ti'^^^-o 

[11^:514] t:°if7MlcM1-^teti*^> tf^7 • 7>:«/;^^ (Pichia a 
ngusta) T'fe-SW^^^ 1 3 lCtB«(7)i{ji:&^o 

2 mE#2 0 0 1 -3 1 0 0 3 9 0 
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m^mi 5] fi«ucsH«® (R) -2, s-^^ypyt~Mmmm 

icis^c!) 7 ;i/ n - ;KDi[ji:&^o 

[^^«17] 2, 3->^^i>$;^>T?fey, 7;i/=l-;i/*^ (2 

■•' R, 3R) -2, 3-y^>t^':t-;i/T'$>5ft^3Sl 5lC|a«07;i/3-;i/<Z)|g 

[0 0 0 1] 

mz (2R, 3R) -2, 3-y^>>:>^;r->n/5:|J{it-rs:&^icBBts, 

[0 0 0 2] 

nthtz (ZR, 3R) -2, 3-:/^>2?:^•-;I/(^^P^M{CfeV^T> *fc, 

Mi^icfe»:r-5 2, 3 -^^>^;;r-;^f^i»^cfev^TMllMfJS:>tts^llT' 

*fcr(D^*SJ^;tCj:oT^^-t€> (2R, 3 R) -2, 3->^^>t;:t 
[0 0 0 3] 

(R) -2, 3->^3f>s?^-;i/flK;K^^il^ii. 2. 3-:f9yV:t 

(2R, 3R) -2, Z-^^y^y^-JVtt^K^V-Z, 3-:f^yV:i'- 
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[0 0 0 4] 

•f'ityv:t'-)io)^'^m. 'Rftfcgi-t-sw^icjioT, rzt.^imr(D^'i>r£Wi 

^tftc^v^T (2R, 3R) -2, B-zr^yi^^-JUzMt^^yf^^mBm^a 

;{)>#^$4lTVN^(Arch. Microbiol. 116, 197-203 ,1978, J. Ferment. Techno 
1. 61, 467-471 ,1983, J. Ferment. Technol. 62, 551-559 ,1984)o 

Txn't-t-X • Fo:7.^ ^ (Aeromonas hydrophila) 

A'^JIT. • Mly'^T. (Bacillus cereus lAM 1072) , 

yt-^;i/X- ny^^yX (Bacillus coagulans ATCC 8038) , 

X>j Xinvi^y^ ' U y-T'f ^-r-f (Micrococcus lysodeikticus lAM 1056) 

> 

$,i;UZlyi:}% • (Micrococcus luteus JAM 1097) , 

5 n H >y jlj >^ • n— (Micrococcus roseus lAM 1295) , 

$/rL— K^'t":^ ' ^vijUy ^ ^ (Pseudomonas saccharophi la JAM 1504) , 

' }l'r7 (Sarcina lutea lAM 1099) , 
Ts^y ^ U:2^yiJ 7s • T'?>"i^X (staphylococcus aureus) 
[0 0 0 5] 

7 ^ UtA^ ^~ ' U^^'A (Achromobacter liquidum KY 3047) fiJl^O^U-fe 
U-Mi^mmm (#<^BS 58-40467) , 

A^)\^7. ' JL7s\^- (Bacillus sp, G-1) fi5fl®^U •feD-;bHJi*^S^ (#^ 
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5p 03-72272) , 

' 7s7"TU-^ — ^y -{ (Bacillus stearothermophilus) ^^(Dif 
V'^U-M:^MBM (Biochim. Biophys. Acta 994, 270-279 (1989)) , 
t/hUA99- ' yu^fy'r^- (Citrobacter freundii DSM 30040) fi3t^®^ 
V^U-M^yi^MBM (J. Bacterlol. 177, 4392-4401 (1995)) , 
x;i/bf-r • 7n-fxT (Erwinia aroideae IFO 3830) V iZU- M% 

Tic^MBM (Chem. Pharm. Bull. 26, 716-721 (1978)) , 

S^:thU:j!jA • ^-^^-r-f (Geotrichum candidum IFO 4597) fijf^^^Uir 

u-)iuyi^mmm m^^^ 01-27715) , ■ 

bf^7 • >i-yi':Lyi/7. (Pichia ofunaensis AKU 4328) ^^0)^}^ 
■feh>iS7dl^^ (J. Biosci. Bioeng. 88, 148-152 (1999)) , 
i/V-^viJWr^ -^y^ ' ^y-< (Schizosaccharomyces pombe) ^^(DifVIZU 
-MUtyi^MBM (J. Gen. Microbiol. 131, 1581-1588 (1985)) , 
[0 0 0 6] 

^^{C'#|g$tl> fS^-D. 2, Z-'f^yViC'')\jO (2R, 3R) ^tC^t*^ 
lfV^S#^^^*^We>*^^CS4^TV^5^mi:tT^i, -fi/^Unr-nU (Escheric 
hia coli W-1485) ®^0t-S^U -fen-^a/ffiJ^^SS^ (J. Biol. Chem. 259, 2 
124-2129 (1984)) ;&^^^T'fe-5)o Z.(nmMt. (2R, 3 R) -2, 3-:/^ 
>>:;;r-;HCM"r'S)Vmaxj5)N2 8. OU/mg-SeKT-feU, 9^ ^#;{C^-r SVmax 
A^2 1. 2U/mg-ga®l?feSZ:i:;()^b (2R, 3 R) ^{C^t^iift^S^ffi*^ 
^lt$tl-2>, 3^1?, ^^lUli, (2R, 3R) -2, 3 - >i;:t->a/S:, 
SKi:tT i^^r^ici /imoi0^^bM-n5^>r^ Krx->e^5? ^ U';*-^^ K ( 

f-»y:^jnV'f -feX • "fe l/'tfi^X (Saccharomyces cerevisiae) ( 
R) -2, 3->^^>S;:f-;i/ffii>!K*^m (Arch. Microbiol. 154, 267-273 (1 
990)) \t. 2. 3 ->^^>i;;r>*^^3 (2R, 3R) -2, 3 - > 

&^EtS-i:j!)'^#«^tirv\^;^)'J, DL-2. z-'^^yVi^-M':.^-^^'^ 
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[0 0 0 7] 

3|{C, t/a- K^:h;^ • (Pseudomonas putida) J: U 2 , Z-^^yV 

^n-->^$tl, :'^M"??^^$^lTV^S (FEMS Microbiol. Lett. 124 (2), 
141-150 (1994)) ^®^^#:^^ttM^^ tvTV^fdiV^„ * fe, i/n- • 
• x;i/:Sry-4f (Pseudomonas aeruginosa) (D¥ J i/xL- F 

• y^^5ffi*0 2, 3 -^^>s;?:t-;^ffi^7K^^^»^^•^-*v^/^^^^>:; 

[0 0 0 8] 

(2R, 3R) -2, Z-zf'iiyVyi--')]yf£EM^m^7)lzi-Jl(D^mK 

y^MfJt. ^i^mmm^lS<. Jt?Sffi(^^Sv^ (r) -2, 3->^^>5;:t-;i/E7K 

[0 0 0 9] 

:^mm. N AD'^ ^mmmtbxmMLo^ (r) -2, s-'f^yv:^-- 

i:-rS^^?Stt (2R, 3R) -2, 3 -y^>t^':t-;i/(D^^fl?I^S^jtXglC 

-2, 3->^^>y;r-;^fl^^>!K^^^S:S#^■t§:!:il%^Si:l.Tv^6o 

[0 0 10] 

-Jg(C*|§^tt, @61li:-tSffi4^5:^S;i^c (R) -2, 3 -^^ >;:;:r-;i/fl5t* 

;tT, irM^^ (R) -2, 3-:/^>i;;i-->n/fl5i7K^#*{c<i:S)^^?Stt (2R 
, 3R) -2, 3 ->^^>i;:r-;i/CD^^6<J^d:$git:^f^®«'§^^=fe^Mi;t5t) 

[0011] 
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'i5n:s>ifv-^u-}vi^mKm^t^Bmm^mt^m^^M^x^tz (Agri. si 

ol. Chem. 51, 2401-2407 (1987) ) , *tl^lCfeV>Ta, ^ U -fe n - ;i/f^i»M 

(GDH-I) tpHQ. OT'NAD'*"i:^*U-feD-;y5:SKi:bTmtef5S: 
M^t-g.yUi2n-;i/ffii*ll^mi I (GDH-ii) 

[0 0 12] 

2 ^ GDH-I ^m%mmmz^-0A > k ^ -ewig 

-e0MttKS:^^*^lCbfcM*, GDH-I:6^2, 3.->^^>i?^-;i/® ( 
R) |Ett®7K^^^c^tTWv^^S'|^i:lfv^^f^ttS:#W■^, irM^ji (R) - 2 

[0013] 

^L, *5gW?:^figbfeo ■ttJ^t>%:^nmit. OTcD (R) -2, 3->^^>$; 

[1] M (1) (3) lC^-ta^b^6^ttM$:*tS (R) -2. 3->^^ 
(l)f^M 

nn^^r^ Kr7^->2^"5?^^^f-F$:li^*ilbT, (2R, 3 R) - 2 

'y7^\^77'=:-yP^i^\^:^^\^^^BmtbX. 2, 3 - >^^5t > SrM^i 
b, (2R, 3 R) -2, 3 ->^^>e;:t-;i/l:fefigtSo 

(2) 
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(3) itm^ 

mmBM(Dm&'Kii^s^tc^) 1 0 o^&^-t<D (R) -2, 3-'f^yp:i--}i 

[2] ^izmnmz. r^® (4) , (5) izBtmitmmn^^t^ en ic 

tmcD (R) -2, 3 -y^^>i;;r-;i'»^^^o 

(4) MiipH 

u -fe n - Mji p H *u 0 o 

(5) ^i^M • 

Ft-* i> b U 't' A - 5J< U T ^ U ;i/ 7 ^ K^;!/*^^!* J: 6 -9- y :3.~ 
h0:e'^*A^3 6, 0 0 0, y;i/l[ji(cj:^:J5-^*;<)'!7 6, ooo„ 
[3] tfdpyjRicMtsiR^tficioT^^^tiS [1] {ciB«® (R) -2, 
3 - ;m*il^^o 

[4) b:°:¥TMfcM-rs«^ti>^)'> tf^r • 7>:^*^^T'&^ [3] JC|H«® ( 
R) -2, 3 

[5] TIS (a) (d) ®v^•r4^A^^C|H^(Z)7}<U,3^^l/:r^^^ 

(b) mm^- 2{ciB«(DT^7m^(i;?)^e5^^geK5:ii-K-ts5i<y5?^ 

(c) BB?(i##: 2\zBmo^7 ^ jwmmzi^^^x. imh<\mm(D7^jm 

: 2(CiB«g®r^/^@B3«J*^e>>&-5S&«iiaige^JC|^^^Sa^5:ii-Kf s 
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[i n [5] lc|H«$*i^c>J<U5C^l/:t5^F, tfclj: [10] (cSH«®^^3r 

[12] [11] izmm<Dmmmiif^^mmL, nmmm^mm^j^n^^ti 

, [9] (cSH«®Sfi«®i§ji:^^o. 

[13] e^TMlCMb, [1] tCSa«®^a ^fctt [8] {CfH«®^>A°^ 

jgSrmf ■S^S^^&^«t<&XSS:^t^, [1] (Cffi^O^^, ^fcli [8] 

[14] tf^TM{CMt<5lg(4#*^, bf^r • r:^:if;^^ (Pichia angusta) T' 
feS [13] fCfS«®ig^^^o 

[15] [1] izmmo) (R) -2, 3-:f^yv:i'-)myi^mmm. is] iz 

7 ;i/ 3 - ;i/(Z)|gig:&i£o 

[1 6] m^m"^. [1 1] icgB«®?^KiKm#;T'fe^ [1 5] iztmoTJi^ 

[1 7] >5rh>7!)^ 2, B-zf^yV-tyv&^J, T;i/n-;i/*M 2 R, 3 R) 
-2, 3 -y^>t;;r-;i/-e^€. [is] izmmo)7)vn-')\/0m^:^'^o 

[0 0 14] 

*^^lC<k-S (R) -2, 3->^^>2;:t-;i/B}i>!K^i^^»> H^m^lbTN 
AD''"$:fljmLe)-2>iil, 2. 3 -•f^yV:i--)V<D (R) gBtt(Z):?K^SS:ffi^ 

t, (2R, 3R) -2, 3-^^>i^';*--;i/$:&^-tS:ii:lCj:oT#^#l-? 
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[0 0 15] 

*|g^^cj3v^T, {R) -2, s-f^yv^-mmmmf^m^ (2r 

3R) -2, 3 ->r<jf>t;;r-;bay^^^'J-fen-;i/{c^tsSi«ffi"t*^$ti 

[0016] 

(2R, 3R) -2, 3'-:f^yVy^-MzMtmit^^m^m' 

lOOiiM U>m;!jU^7A^« (pH8. 0). 2. SmMNADH, 5 0«M 

(2R, 3R) -2, S-y^^^i^'^-^^&O^^^Sr-^tfSfS^K^SO-C-C'SfS 
NADH®JiiPlCi:*j^^e) 3 4 Onm(D«^®m?:ilSt§o 1 Uli, 
l^r^iClMmol®NADH®W&Mi^tS^«*i:1-So tfc ^y^i^n 

[0017] 

loom vym^v^mm (vns. o) , 2. sidmnadh, 100 

mM ^ U i2 n - ;i/;atJf|l^ 5:^ tfSi^Sm tfiSOTC T'SfS ^ it , N A D H ® Jfifl i: =b 
[0 0 18] 

±m(D^drmmmmW'D (r) -2, 3-:/^t>i^':t-;i/E*ig^^ 

L/Ttt, ]-fjf7 . 7>';j(/>^^ (Pichia angusta) :^)'^#lC:$^li§^lC«fcS (R) -2 

. 3->r^>>:;:t-;yE7K*^^<^l^tif-®^^= (r) -2, 3- 

:f9yvyi-'-mmmm^n^rMzmt6z.ti)'^x^^\i^7-7yisy^ 

^tt, fcil^li, ATCC 26012^ LTAmerian Type Culture Collection J;«JA# 
[0 0 19] 

±E«8«li^ YPD (l%^«x:3px, iro'^^^h^, 2%i^;i/3-;^$:^ 



tJ[iE# 2001-3100390 



#2 000-333363 



(R) -2, s-zr^y^y^i-MTi^mmm^^mt^ 

iz\t. Y p D^moy ^}izi-x^:i^9j-')i%h<itifv^n -Mz^^Lt^mm 

^, ;i^y-;i/ig, m>fbT>^-'t^AO. 5g, U>m27Klgi;«7UO. ig 
, u>^i7K^2;!j'; 0. i g, «v^':^^s/':;A77Kfnifeo. 0 5g, mm 
(III) 67!KjFo^3. Omg, J^>fb;!j;vi/'^7A27Kfn^i. ong^ ^f[:'7>*'>4 

7K»1. Omg, BS^M$&7 7K5fP«ai. 0.g, ^7^>m^S2 0 0mg, tf:^^ 
>2mg (^«ISlOO«Lfefey) S:^t?pH7. 0 (fiAT, ^^A hBSt 

[0 0 2 0] 
[0 0 2 1] 

# bilfcMW^^ 2-;)l ^ h X ^ y - ;i/ (2-«ercaptoethanol) ^® jItc^PJ^ 

, ^MMffi?«?::/^^--^27rn-;^, 7x-;V-1Z77n->^, Resource Q 
[0 0 2 2] 

1 1 mE4t 2001-3100 3 90 
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(1) NAD + mmmtLX. (2R. 3R) -2, 3-^^yV:t'MZ^ 
ffib, (R) -Ti2h>f>S:^fiKt-5o NADH$:^ii^lgi:bT, 2. 3-^^ 
^i^'^r^^rS^t. (2R. 3R) -2. 3-^^>t;:t-;b&^fiKtSo 

um^t^. tr=.. 2. 3-:/^>i^':t-;i.cD (R) MUo^yi^mmmmiz 

(3) M^^0gfiKl>»g^^-'J 1 0 OUJ!JA±(^ (R) -2, Z—f^yt^^ 

- ;i/ ^ * ^ ^ = 

[0 0 2 3] 

*igBH<z)^^«>.Mtc#»ic, (4) - (5) (DMit^m^m^t 

(4) MiipH 

^ u -fe n -;i/M)KfS®Mji p H *u 0 o 

(5) ^^^-M 

, 0 0 Oo 

[0 0 24], 

(6) ^^pHra 

pH6-9. b^mmx'itm^^^x^^. 

(7) 4^ffim®«gffl 

( 8 ) um^^n. 

3 0 °C S T' ib^W^^T' ^ o 

(9) mm 

1 2 2001-3100 3 90 
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SHft^T'fe§^^^^nD7KiS^S« (PCMBrp-chloromercuribenzoic acid 
) , o-7x:^>XDU> (o-phenanthrolin) , 2, 2' -lfbfUe;;b (2,2' -bi 

pyridyl) , mm. mtm. t« an) iciupass^t^*^^ edtat^ 

[0 0 2 5] 

^i^r-yyisy^^r-mt^ (R) -2. z-^^yi^^--mmm»\t 

PH5:^K&5I^cMt§3il*^T't•^^V^. LPh. NADP+^NADP(Z)OT 

m-M^t. mmmm^m^m cd - (3) , ii*b<« d) - (6 

) , fesvMiJglcMtt<li (1) - (9) «^ic^*tis 

^- " ■ ■ 

o 

[0 0 2 6] 

^mm. (R) -2, 3-^a^>'e;^-;^ffit*^^^^='-i^^^^'*^'^^^ 

;^^^^^^r,fes:ii:t,T'ts. (R) -2. 3-^^>i;^-:t-;v 

ICiS (R) -2, 3-^^>t^:t-;m*^^lS®^^tV>«S:«^t 



5= ' 
[0 0 2 7] 

(R) -2, 3-y^>y^-«*^^i^^=^-^'^^^'^^^'^ 
7^/^*^^^, m #A33J:t5/tfc«#JtlStlfe7^ymfia3^'J5:^*^ 

mmt^^m (d - (3) 

#^M^^A?S (Nucleic Acid Res. 10.PP.6487 (1982) , Methods in Enzym 

13 |±iE#2 0 0 1 - 3 l 0 0 3 9 0 
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ol.lOO,PP.448 (1983), Molecular Cloning 2ndEdt. . Cold Spring Harbor Labo 
ratory Press (1989) , PCR A Practical Approach IRL Press pp.200 (1991) 

[0 0 2 8] 

XT'tS^U5l^'l/^^F-r'feo-C> ISIBS^b^m^ (1) - (3) 5: 

0^ptj^<ii%2om. ^tL<«^i>^jt<i:=fe3 0{@, fci:x.{^40, eo^fctt 
l0 0M<7)a^bfcS2^J&-^*fc««t!t^«^^^-DNA&:/D-:/DNAiiL 

, r^tt\mi direct nucleic acid labeling and detection syste. (Amersha 
.PharmaicaBiotechW)l:fflV^T, V-n.7;WC|S^(^^# ("ash:42X:, 0. 

5x SSC&^prinary wash buffer)lCfeVNt, A>f ^-Y XtS^U Jt^' l/^ 
[0 0 2 9] 

tl§r^^m@B3?'J^^>'^^<^*^7 0l ^tb<tt'>>^^<i:*80%tfeli90% 
, i:y^*b<^i9 5%^^A±0)i-^^^^;-S:^tS^>'/^°^K^^-^*^^'^^'J 

5i^i.;r^K&^t/, ^>.;i^K®7^^ns;-^9^it, ^.i:^iiswiss-PROT, pi 
mi^omBWT^ mmmzmt^T-^^-^'^ mbj, emeu fesvMice 

ne-Bank;^^if(7)DNA|H?-JlCMtSx-^'<-:^> DN Am&^tlC bfc^^^ 
iB?IJlCMtSx-^^-X^^^'^*f*f- BLAST, FASTAf^H®:/Dy7A&f'Jffl 

[0 0 3 0] 

|H«-^ : 2{CfB«(D75 /^l^?•J?:fflV^TSWISS-PLOTS:*f^^CBLAST^^y 

V^d.^ae;-5:^bfc(Z)^i, i^-^y^nv^^:^ . i.t^-,e;7x (Saccharo«yces 

1 4 ffiE#2 0 01-3100390 
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cerevisiae) (DYAGO-e$)ofe„ YAGO^j:, >!f 7 

7}v^-Mmmmmm^Bn (hypothetical zinc-type alcohol DEHYDROGENA 

SE-LIKE PROTEIN) T% ^(D^B^tLXO)^^, Mit^mmr^^i^^ 
<yfmX*^^o -(Z)YAGOlC*ff S^*n5;-»IdentityT'4 6%, PositiveT'6 

vt» % ffl V ^ T^iPos i t i vecD^B (iItt<Z)'fi 5: ^t* o 
[0 0 3 1] 

(R) -2, s-zf^yt^^^-M^MBmots^^u^tit. mn^ ^ 
^ : 2 Kmn(Dr^ ) wmwz i % l < tt^ut® r ^ ) m*^^^. ft#^> 

, ^Ig^^Ai'KWE (1) - (3) lc^bfcW»6?lffi=1^5:^t-sri:& 

(Nucleic Acid Res. 10, PP. 6487 (1982) , Methods in Enzymol . 100,pp.448 (1 
983), Molecular Cloning 2ndEdt., Cold Spring Harbor Laboratory Press (19 
89) , PGR A Practical Approach IRL Press pp.200 (1991) ) ^if5:MV^T, 
^5^^. i#A, fej:tJ^/*feli#MM^#AtS3iltcJ:y (R) - 

2, 3->^^>i>-:t-«>!K^^II®'^^ny5:a-F1-SJi<U5{i^^:t^K?: 

mhz.}Lif^x^^. "toy (R) -2, 2,-^^^yvit-mi\^mmm(j^t^^n^ 

S:3-F-rS3KU5J^L/;r5^K5:?Sil-^AbT|gJi$it^3i:tcj:tJ, f5W 
21CE«® (R) -2, 3 -v^^^i^^-^l/to^^^^^'Eni^^r^S^ 

[0 0 3 2] 

se,{c, (R) -2, 3->r^>e;7^-;L'W«^^®^^^^r^ltt 
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^S&v^e>o -nyjii^no^t^^uv-mmit. t=.t^iismss-?m, ?iRt£Eo) 

mzmt^y'-^^^-y^^^^^^^^^^ BLAST, ¥kSUrj^i£(D-fUifyI^^mML 
[0 0 3 3] 

:^mo) W -2, s--f^yi^yt-)myi^mmm^::i-'\^t^-^^')y^^^ 
[0 0 3 4] 

[0 0 3 5] 

if - a >, - ^ A>f y U i/ a >^ ific J: y , .^nm<Dt^ V^^^V 

[0 0 3 6] 

mm<7)m-&w^ a ^m^rMmmxmim^. i B^ftSfSic j: y d n a 

Mill/T3^PCR?:^f e)ri:lC i U (Genetics 120, 621-623 (1988)) , ttc 
RACERS (Rapid Amplification of cDNA End, r p C R^mv-^T;!/] P25 
-33, HBJffiISM) /d:^(Cj:U*|g^®7KU5?^^l/:t^KS:#S^i:=b«rteT' 

[0 0 3 7] 
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Z(D^oKbX^m^titc. *I§^ICJ:S (R) -2, 3-:f^yi^:i--)m 
(R) -2, s--f-^yVy^'-Myi^mmm^^'<^^-*^^^'^^^'' 
(R) -2, S-^^^e^':^-;!/^^*^^^^^*^^^*^^^^^^*^ 
[0 0 3 8] 

*|§^lCfeVNTNAD'^$:«^^S§fis:i:tS (R) -2. 3 - 
^^mi^tt^ (R) -2, 3-!/i5f>i?:t-;i/Wll^^^ft5:^t5>i<U^ 

, NAD + $:«^«#;i:ts (R) -2, 3 — > >:??r-;v»m#^?5'f4 

[0 0 3 9] 
X X U b: 7 (Escherichia)M 
(Bacillus) M 

S/n- K^:^;^ (Pseudomonas)M 

•l2 9f'r(Serratia)M 

:/ 1/ tT/t ^ -r y A (Brev ibacter ium) M 

n U ^ /''^ ^ -r U ^7 A (Corynebacter ium) M 

7. h 1/ h 3 X (Streptococcus) M 

hA5^;i/;^(Lactobacillus)M*^*?ti^^^-^®P^5§$tlTV^S|iiIl® 

□ F H *y ^ (Rhodococcus) M 

X h l/^ h-r^ -fe^ (Streptomyces)M'5iil*^ii'<^ ^-^^^^^^'^''''^^'^ 

m 

-y- »y ;Jj n V>f -fe >^ (Saccharomyces) M 
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^ ^ ^ D T ^ -fe 7. (K 1 uyver omyces) M 
^y^/^J-sy ;jj iZ^^ (Schizosaccharomyces)M 
5!j n "7 >f -12 (Zygosaccharomyces) M 

•Yn'i7^7(Yarrowia)M 

h U 3 X 3i< D > (Tr i chospor on) M 

D F::^jJ<U i^"'t^-^(Rhodosporidium)M 

lfdp7(pichia)M 

J ^UT.-a^'y (Neur ospor a) M 
7 =Jr ;b ( Asperg i 1 lus) M 
i27TD:>^,d<'J ii7A(Cephalosporium)M 

hUn7^;i/V(Trichoderiia)M^if®^^^^^-^®M^^^'^''''^^'=^ 
[0 0 4 0] 

DTif?e)^ilj!)^'e^'2) SambrookPj, ^ l/dr^^- • Co 

Id Spring Harbor Laboratories), m^i^Pf»«: if ICfe V^T, *58BH®NADHS: 
^^|t^#:i:t-g> (R) -2, 3 -^^>5^':t-;i/ffit**^^3t^^^^^^"^ 

So 

®DNAM(5D5'-'{II±SfEtC, j: 0 t < tt^ - ^ ~ 5:3' -«I'T^^^^' ^tl 

iLiami > #{C^«{CMbTli, Adv. Biochem. Eng. 43, 75-102 (1990), Yeas 
t 8, 423-488 (1992). ^^i^^Cplll^CSHj^a$tlTV^S„ 
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[0 0 4 1] 

M;t{iXi/xUtrji, #{C.««Xi/xUt:r • nU (Escherichia coli)fC 
^V^T«. ^5>^^ K^^^-iibT, pBR, pUC^:/5:^^ KSrMT't, lac( 
13-;!/^^ hi/ ^- If), trp(bU^b7T>Jr^n>), tac, trc (lac, trp 

SE4 2 0 (InvitrogenlS) (Z)v;i/5=-e? O -X^^-lJ-'fh fe^lHSMbfc/^^^ 
-PSE420D (#|S2600-189170lCia^) ^WMtCflJfflT'^So 
[0 0 4 2] 

^pcg-^-, >jf_5^->jf-2:bTapr(7;i/:«jU^n7^r— npr(t|itt>f 
[0 0 4 3] 

i/3.-K=Et-;^MtCfeV>rtt, e/rL- F^:^;^ • ^5^^*(PseudoBonas putida) 
J/3.- F^f">^ . i2;'?^>T(Pseudomonas cepacia) ;^ if ^ 
mnx\^^. h;i/X>'ft^tl0^fi?lcg9^1-5>^9X^ FT0L>^^;^.5 FS« 

-^tf) pKT240)fei:'*^?lJM«I|§'efey, ^-S.^-ii-tLX. U 

/l--^ (#Ffa¥5-284973) »^^^if*^ftJffl-e^§o 
[0 0 4 4] 

vibacterium lactofermentuln)^C^V^T^j:, pAJ43(Gene 39, 281 (1985)) ^ if (Z) 
[0 0 4 5]. 

a^J^Ai^v'V^ AM. =1 U ;1 ^J' X U A • ^ ;V ^ ^ * A (Corynebacte 



2001-3 1 00390 



#2000-333363 



rium glutamicum)(CfeVNTlj:, pCSll (#P^HH57-183799), pCB101(Mol. Gen. Gen 
et. 196, 175 (1984)^^ if (O:^^;^^ F^^^ ^ - A^^'JM^Igt'fe^o 
[0 0 4 6] 

;^M/^h 3 -y^UX (Streptococcus) M^CfeV^Ttt, pHV1301(FEMS Microbiol. 
Lett. 26, 239 (1985), pGKl (Appl. Environ. Microbiol. 50, 94 (1985)) 

[0 0 4 7] 

9^ ^ A^;^X(Lactobacillus)M^C^V^Ttt> :^ h l/^ F =i :*xMffllClB 
|§$tlfcpAM;8 1 (J. Bacteriol. 137, 614 (1979)) tjtEmm^mX*^^) . ^ 
p _ ^ _ ^ t X T'f IJM $ *IT V ^ § *j ® 'Jffi Rlie'C' & 6 0 

[0 0 4 8] 

n F=I^y3l77.(Rhodococcus)M{CfeVNTli, D \^n^yij7. • n F^n':7X(Rhod 
ococcus rhodochrous)j(,^f>#ilStlfc^7;^^ F^^' ^ -*^^ffi^t§"t'^6 (J. 
Gen. Microbiol. 138,1003 (1992) )o 
[0 0 4 9] 

7. F l/::^hV'^-fe>^(Streptomyces)MlCfeVNTli. Hopwood^) ©Genetic Manip 
ulation of Streptomyces: A Laboratory Manual Cold Spring Harbor Laborato 
ries (1985)iCfH«0^'^lCtJeoT, 5 Ffefil^tS :i A^T^S, 

::^Fl^::^b'^^'fe>^* U tf^>;^ (streptomyces lividans) ^C^^V^T^i, pIJ48 
6 (Mol. Gen. Genet. 203, 468-478, 1986), pRC1064 (Gene 103,97-99 (1991) ) 
, pUWL-KS (Gene 165,149-150 (1995) )*^^MT'%§o *fc, XFl/7^hV>riZ 

. 7 (Streptomyces virginiae){C33V>T%, ^ F5:^ffi 

•t-2>^il*'^"??^-S (Actinomycetol. 11, 46-53 (1997) ) o 
[0 0 5 0]- 

if^y;!jnv>f-feX(Saccharo«yces)M, ^ICiJ-^y :ijn V>f iz^^. • -fel/lfi;7X( 
Saccharomyces cerevisiae)lC^VAT tt, YRp^, YEp^, YCp^, YIp^^^X^ 

^m^mmirc^yr-^i^-i^By^i^^- (EP 537456fjlif) #ntf- 
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[0 0 5 1] 

pKDl^>^^;^^ K (J. Bacteriol. 145, 382-390 (1981)) , 
e^l^-hRfll'^'^^^^-:^^^^ ^' (EP 537456^^if) JSiif:^)^?!]^^!^-^^^" 

o 

[0 0 5 2] ^ 
i/V^-9'>y:^jDV>fi2::^(Schizosaccharomyces)MlC^VNTli, J/ V i^- :^ P 

•fe l/l^>:;Txft*®^^ll#ft^ffifflt5^«^'7-;«j-«:^tf^^;^ ^ F^^ ^ 
-*^f(jm^tg-efe-2> (Mol. cell. Biol. 6, 80 (1986)) , *fc, l/^J'^V^U 
^AMT. ■ )}<>/<ffi*®ADH^n^-^-^^i:-*'^f'JfflT'tS (EMBO J. 6. 729 (1 
987)) o #IC, pAUR224li, SMJ^A^e^mm^tlTiS U §^lC^IJffi-e^So 
[0 0 5 3] 

^ iJi^- n V >f -fe >^ M (Zygosacchar omyces) i3 V > T ^ dfiJ- * n V >f 
-fe;^. • n'^^S>(Zygosaccharomyces rouxii) S5[5(Z)pSB3 (Nucleic Acids Res. 1 
3. 4267 (1985)) t^^\Z^mh':f^7.K F^^ ^ -*^f'Jffl^tg-efe 'J > ^vi^ 
. UT-f-fe^ • -fel/l^i^'Txa* PH05 >/"U^-^-^, f-dif^y;ijDV>r^X • 
p^^>^g5l5 GAP-Zr(^n;-fe;v7;i/xt:F-3-U>^«^^^)®^D^- 
^- (Agri. Biol. Chem. 54, 2521 (1990)) ^ if^^^Uffl "TlgT-feSo 
[0 0 5 4] 

tfdpr(Pichia)M^C^3V^T», t^^T ' 7 ^ (M : /N>if 5^ 9 • ^'J 
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^;i/7 7(Hansenula polymorpha)) ^CfeV^•C^£'<^ -^^*^^^StlT V^S = 

K^-si-tbxit. i^^r ' 7y^:^^^mmmmizm^t^mB^ (harsi 
, HARS2) mm-^mv^^f)K itm^^^Mvh^ki^. m^i^^o:'^^^- 

^y^^\^~-i/3yi}^M^X^^?> (Yeast 7, 431-443 (1991)) » ttc. ) 
-;i/;&h'T'fl#$tl€)AOX (T;m-;i/:rdre/^-€), FDH^iS^ffii^K^^^)® 
•^^^-^-t^^mm^^XlS^^. ttz, ^^7 ' AXhUX(Pichia pastor 
is);5;i:*{Ctfi(^7fi*i#«iJ{-M^t-2>»^^- (PARSl, PARS2)j5:i:*&ffJfflb 
fcigi/^^^-^^W^tlXfey (Mol. Cell. Biol. 5, 3376 (1985)) , % 

leic Acids Res. 15, 3859 (1987)) « 
[0 0 5 5] 

>5f (Candida)M^CfcV^T^i. ^^^T^ ^ ' h -9- (Candida ma 
Itosa), dp^>-?.f ^ • 7;i/t^:*>:^ (Candida albicans), df^^T^^f^- hn 
tf;!jU;^ (Candida tropicalis), >-Y>f^-f ^- (Candida utilis):&if 

^ . .5.;H.-^J-g5||ARS3()^^^-->^''^4^ (Agri. Biol. Chem 
. 51, 51, 1587 (1987)) , rtlS:*IJffl bf::^^' ^ tVT V^So * 

^;d^>^n^-^-7!)'JFfa^$nTV>^ (#P?^¥ 08-173170) 
[0 0 5 6] 

r;^./<;^^;l/::^(Aspergillus)M^C33^/^T^i, y7.^)\^^^7. - (Asper 

gillus niger) , TX/^;i/^;V^ • ;rU2;- (Aspergillus oryzae) f^EfJ^i]^ 

tl'Cfe'S (Trends in Biotechnology 7, 283-287 (1989)) „ 

[0 0 5 7] . 
h U I37^;^v(Trichoderma)M^CfeV^Tli, h U ay'Jl'r • U -if-f (Trichode 
rma reesti) m^htzt^y^ h ^ -^^^^^^ ^i^^^EJl^-^'^^'f 
S5feyn^-^-Jfeif7!)'=#'JMT't6 (Biotechnology 7, 596-603 (1989)) o 
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[0 0 5 8] 

tlT^y, mzm^m^r=.Mi& (Nature 315, 592-594 (1985)) ^mU. 
[0 0 5 9] 

*|g^^cfev^TMt-s (R) -2, 3-y^>s;:t-;i/ffii7K^^^^Stg^ 

;t-rS«S^#ltt> NAD+^6t#'f4 (R) -2, 3->^^>j;:t-;i/ffit*m"^^^ 
[0 0 6 0] 

KfE (R) -2, 3 >s;^;r-;i/fl»*^^?^(^^ l^>®^S7t;lc 

^:^r}vn-)i. mK (R) -2, 3 - >t^'^-;v®iSM^icwtSo m 
^^^^ ^(Dmrnm. mm^^^^ti^^m. $>sl^tt^*$:^^■tsm^^ 

MfC PS^ S ti 5 % ® tt^ VA„ 

) -2, B-^^ypyi--)myi^mmm^^tim^^o)^MmKit, M.mz\t 

tl ^ SP ^Jj- » i§ t fc 0 if ^ * tl 6 o 
[0 0 6 1] 

o 

[0 0 6 2] 

i^nmt. itfia (R) -2. 3->^^>i?:r-;i/ffii7K^^*icj:^7;i/=i-;^ 
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(Dmitm^Kj:^^hy(DW^^mzmt^o mm^^^ ^(DMm> mm^^ 
) -2, s—f^yvyt~}imyi^mmm^^tin^mo>^Mm:.it. M^i^miz^t 

^ -e tl 5: BP M ^ b ® ^ H t ti 6 o 
[0 0 6 3] 

:^miz^^^hy(omi^tm\zi3n^rjizi-)itbXit. (2r, sr) 
-2, 3-^^>i^';f-;i/> ^y-2, 3-^^>i;^:r-;^*^^if ^4^> -^-ti^ 

(R) -7-feh-f.>'. (S) -T-feh-r^^r^^t^t-S^il^^T'tSo 
[0 0 6 4] 

±IS3i7cSfS:^C#ISL•CNADH*^&^5KtSNAD + ®, NADH/v(Z)g^ 

tr^. NAD'^is^^NADH^&mt^mti^^-tm^m'p^o^mm. mm 
^Rji^mzw^mt^ztiz^^x^n^^tfi^x^^o tct^if. ^jvn-T.u 

t>' (C S^'-SWiS =fe b < $:MV^TNADH®S^5:^fe>ri:*'!T'^^o ^ 

tie)C[)NADHS^MII^;RfE:S:lfmtS^:^5-tt> ^Ig^iciiST;^^-;!/® 

[0 0 6 5] 
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m<DNADHm^ m -2, 3-^^>i;^-;i/W^^^s:n-K-r^ 

NAD'''Wtt (R) -2, 3 -^^>S^:t-;i/W^^^®^^> iiTcSfS?: 

[0 0 6 6] 
[0 0 6 7] 
[0 0 6 8] 

*^^(DMfS«> mum4-eov. »tb<tti 5-3 ot:, PH3-1 

1, «^*b<(*pH6-9. 5, Saa^O. 01-901 0tb<\tO. 1 

-3 o%-e^?e)Zii:*^"e^'g.o SfS^(c{M^Stcps;cTffiMNAD"'"=fob<ii 

NADH;!3^0. 0 0 1 mM- 1 0 0 mM, i^tb<\i. 0. 01-lOmMMT'^S 
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[0 0 6 9] 

SR>rh>{C^bT^;i/JtT'0. 1-2 0, ^?*b<tti- 

fe#'ft;!j;i/3j<-;i^»^i^^(-itiiLTP^??5ttT'0. i - 1 o o^, ^^l< 

«0. 5-2 0«gS^ADtS:ii:*^T'^§, 
[0 0 7 0] 

fci:;i«, (2R, 3R) -2, 3-^^>i>':r-;i/-r'tt, m^M^*^&^t? 

Sb, ^(Dlilt{cMx^;i/;5:^'0M5:»bT (2R, 3 R) -2, 3-^ 

ISVN (R) -2, 3-^^>t^':4:-;i/«^^^&5^S^tSril*'5T'tSo 
[0 0 7 1] 

[HJfeMi] (R) -2, 3 -^^>i^'3r-;i/W*#^(^ltiJ 

tf^T vT^^b'T^af ATCC 2601211$: 7 L(CyUi2D-;i/5:C2Si:bfe^*A 
cfrT% 2 8°C, 4 0^P^^«b, ^^Cn^^H^C J: U S®^^s$:Mbfco fie^tlfcM 
®{!|S$«J1 OOg&5 0m(IU>i?;!jU'i7AMit (PH8. 0), 1 mM 2 - ;l 
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:/bX^^-;b- 1 3 OmUCMb, b'-Flf-^- (Biospec^tiS) ICjcU^g 

zoymmmmmwimmwiA (somMu^^^u'^rA^w (phs. o) r 

tjciiiM 2-^;i/;!7:/hx^>'-;i/) x^^mitbtz^)i-^yru-7.6B (2 
2 cm X 2 0 cm) »*iiL, mmmAx^mhtc^. Oti-^hl^mt^h 

[0 0 7 2] 

^-fbL/^^x:!;!/— fe^rn-;^ (1. 0 cm x 1 0 cm) tcWbfeo 

i^^p^?«^2o«M vymi}^)^mmm (phs. o) s:y^i««M 2-;i;i/ 

;!J^hx^y-;^;b^^^^e^We¥MbfcUy-:^Q:*^^ (Resource Q H 
R5/5) ICMU liM«Sfe#bm 0*^^l M S^b^hU'^A^a^^^ 
ffi^ffiSr^Tofeo ?SffilB:9-S:^^lib> S D S - P AG E fC«k Uf^frbfc^*, 15 
l^#-7l> F-efeofc (01) = 

Ml^^*® J;b^ttii)i^ 2 18 u/mg (^ u -12 n -;i/fl)i*^i^^?S'l4 ; ( 2 R, 3 

R) -2, 3->^^>i^-;r-;i/BM^M?Sffi-ei 3 5 0U/mgffi^) T'feofco 

iftSg<Z)M*!l5:*l Ics^-To 

[0 0 7 3] 

[*1] 



SeS livSffi 5|fi^ 

(»g) (U) (U/mg) 



2400 

:/;i/--fe7TD->^ 884 



266 0.111 1 

195 0.221, 2 
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4.0 190 47.7 431 
0.30 66.2 218 1972 



[0074] 

imMM2'\ (R) -2, 3-'f^(yi^yi'-)iUyi<^mBM<D^^mm^ 

[0 0 7 5] 

[|IJfeM3] (R) -2, Z-l^^yV:^'-Mt7^MWM(D^Mv^ 

Mciivaine^^m, V') ^.-imwmwL. -im\\:± V ^ i^mmw. 

p Htii 0-efeofeo ' ■ 

[0 0 7 6] 

(R) -2,. z-^^yVyfr-Jim-^Mmno^n^^^M 

[0 0 7 7] 

[HJSMS] (R) -2, 3-:/^>s;^;r-;i/W^^^®pH^^tt 

^-TKiEffc^J-hU-^AMMpHS- 1 2cf:T?, 3 0^, 1 0 5MS-f >=^r ri/<- 

U H4lc^bfco *^^{CJ:^ (R) -2, 3-^^>i;;f-;i/»^^mi* 
, pH6-9. 5CfeV\TJ:b«?ei;^ST*feofco 
[0 0 7 8] 

[|^|g^^J6] (R) -2, 3 ->^^>e;;r-;i/H^*il^*®-S;SS^tt 



ffiE#2 001-3100390 



#2000-333363 



, m^iz^^btc, mmz^6 (r) -2, z-^^yvt-mmmmmit. 
3 ox^t-eibicfi^^^T'feofeo 

[0 0 7 9] 

[1116^7] (R) -2, 3-y^^>e^":t-;i/»^^^®SK#Mft 
[0 0 8 0] 

[«2] 



(%) 



1, 2-ynA>i^;r-;v 700 

1, 3--:fUAyV^'-]H ND 

x^y-;^ ND 

2-:/n;i>'-;i/ nd 

:fDe;r>^ ND 

1, 2--f9yVy^-')\^ 130 

1, 3-^^>i^"^-;v 58 

1, A^zfdtyVt-^ ND 

2. 3-'f^yVt~)]^ 3030 



ND: ^ffi^tlf 

[0 0 8 1], 

mmms] (r) -2, 3-^^>e^'^-;i/W^^^®3ifls^« 
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[0 0 8 2] 







(%) 






100 


(R) -1, 2- 










2000 


(S) -1, 2- 










400 


(R) -2, 3- 










6100 


(S) -2, 3- 










160 



[0 0 8 31 

immm^i (r) -2, s--f9yvyi--')myi^mmm(DUMizMir^mn 

b> ^^&^^>5iV^^#■e30°C, lO5>r^Mbfc^0^#?Stt?: 1 0 0 il bfc^ 
#?SttT'*L, ^4JC^Lfc= *l§^fCj;S (R) -2, 3->^^>S>'^-« 
TKH^Uli, 7l^^an*liS^S#m (PCMB), o-7x:^>7.D U 2, 2' 

mm. mitTi^m. mm (nn icj:oT0^{cpiwsti, x 

^b^t^'T^ >.4M (EDTA) T^iilSW^tl^lA^ofeo 
[0 0 8 4] 

[^4] 

3 0 ffiE#2 0 0 1 - 3 1 0 0 3 9 0 



4^2 0 0 0-3 3 3 3 6 3 



■ mm 
(«M) a) 





10 0 


2, Z'-Vi^VP)]/ 1 


0 


o-y3i-f-y7.uvy i 


0 


EDTA 1 


9 3 




8 9 


rt^'ftf-hU^A 1 


9 9 


a-Flt^ 1 


9 1 


PCMB 0 . 


1 0 


DTNB 1 


5 9 


yjL-)i\i]^^i^y 1 


110 


mu^-i^A 1 


10 1 




10 5 


mfb:*;vt'':^A 1 


10 5 




10 5 


Mn;^";vh i 


10 2 


i^^b-'y>!r;i/ i 


9 9 




0 


ifefbMie 1 


113 


MAU-i^A 1 


1 1 2 




0 




16 3 




6 



DTNB: 5,5' -dithiobis(2-nitrobenzoic acid) 

[0 0 8 5] . ' 
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mz. v8:;^Dx7-€ m^^xnmmmm^mitL. sds-pa 

;()^#e,*ifco ^^^FA, /<:/^FB; />i>^^FC®r^>^^BB^JS:^ti€tiffi 

[0 0 8 6] 

ie^!l#-^ : 3 : FA 

Lys-Pro-G 1 y-Asp-Arg-Va 1 -A 1 a-Va 1 -G 1 u-A I a 

A 1 a-Thr-Ser-H i s-Cys-Ser-Asp-Arg-Ser-Arg-Tyr-Lys-Asp-Thr-Val-Ala-G In-As 
p-Leu-Gly-Leu 
mm^^: 5 :/^>^f-FC 
Phe-H i s-A 1 a-A 1 a-Phe-Asp 
[0 0 8 7] 

1] t°^T • T>**^^/?)^?3®^fe#;DNA®^|g 
tf^r • 7>^X^ ATCC 26012ttJ:yCryerPj(Z):5^ (Meth. Cell Biol, 12, 
39-44 (1975)) ICJ:U, ^fe#:DN A S:!|tSgbfco 
[0 0 8 8] 

FA{c*rf5"rs-fe>x^^-f V- A;at>''^^5^ FC{c^/:5Lf-7>^-fe 
A), 7 (:/^-rv-c)lcatfco 

[0 0 8 9] 
zfy^-r-A (ia»# : 6) 
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AARCCNGGNGAYMGNGTNGC 

TCRTCRAANGCNGCRTGRAA 

[0 0 9 0] 

[UliMl 3] PCR^ff 
If^T • r>7!/>^^S*^^^DNA2 0 Ong, ExTaq 1. 2,5 U, ExTa 

qffiMlffm (S^@^giS)^^t^3 0 A4L(Z)TM>5«5:80-C5i>. 4-ci:J)>Mbfc 

^, :/^>rv-A^tt)^B 5:#2 Opmol, d NT P 2 Onmol, ExTaqfflM*?^ 
S:-^t^2 0 /iL®±M;KfSii5:A«pliWaxPCR Gen 50 (^mitm) JC^*b, 9 4 
X:, l^MMt,. MlC9 4X:i^, 56°C1^\ 7 2r 2^(Df--f ^';i/5:lt 

3 5IiI^fota 

[0 0 9 1] 

[11*6^14] (R) -2, 3-zf^ypy^'-M:^MmMikB'f'0y^rmi^(D 

Xmrnhtco !|tSgLfcDNA|l^;t5:'<^'^-PT7Blue-2T (S^SJii^) ^, Takara 
Ligation Kit5:fflVNT7-f'^;'-i/ 3 >L/, :^J©llJM109|5^5:?^iR^mb, 7>lf 
i/'J> (5 0/ig/mL) Sr-^tJLB^^ (UA^ b- 0. 5%A^ h 

A®JtM^'J&ft?fftfeo DN A&mmm<DmmK\t. BigOye Terminator Cycl 
e Sequencing ready Reaction Kit (T^9^ K;1>f ;r $/;^f-A:^iJJ) §:MV^T P 
CR$:^^fV^, PRISM 310 Genetic Analyzer (7 "7^^^ hV^-< ^t/^-rAXI^) IC J: 

o 

[0 0 9 2] 

{.mmWl^l (R) -2, S-zr^yi^:t'')lB:^mBm^MB^(D^7m^(D 

M S D N A (D if >^ n - - ^ 
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\L^7 ' 7>**^^®^^^^DNA§:f!l|5S^*ApoI, PstI, XhoIT'^tl^tim 

)^^mit^'^tco r^ic^9>fv-poDR-c5u mmm^: 9) , podr-csd mm^ 

# : 10) S:^5 0pmoU dNTPlOnmol, i2;i/7 • ^^T-^f-i/a >S-&feDN A 
5 0ng, Ex-TaqMM«(^?@^i^)> Ex-Taq 1 . 5U ?;^tf 5 0 a* 

l<DR}^m^m\ ^ft (9 4°C, 3 0#) , T--;b (5 5°C, 3 0#) , # 
:g (7 2 °C. 6d^'4 OipJ?) S:30iJ->f GeneAmp PGR System 2400 

^jmrnhtcm^s ApoI, PstI, XhoIT-mffcbfc^^SDNAlcmbr^ 7 6 0 
bp, eOOObp, 3 5 0 Obp(Z)DNAm;i*^^£BT'^f::c 
[0 0 9 3] 
P0DR-C5U (BB^J#-^ : 9 ) 
TTGGCATGCGATCTGTCGGAGCAATG 
PODR-CSD (BB^IJ## : 1 0 ) 
TGAGCATGCAAATGCTGTTCTCAAGGC 
[0 0 9 4] 

P CRT'ii«S$tlfe^tl€tl<3DDNA»T;^r»> 7 x O D 7}>;i/Aaffi 

n%^m^n^\ umtt^^^y]^ (psti, xhon?m<fcbfeDNA$:iiii[iitT 
#e)tifcpcRiiiiiiT;t*tc, sphmmmm^^^htctci^iz. pcR^^tt2. 
ojc^^Tb^tifeo ^*ie>®e)*.®, :^^;^^DNA^;^-s:)WiSLfc) $:^ymb> Se 

phaglas (7T;i/^i/T|g) ICi^ililg, ©iRbfco 
[0 0 9 5] 

#e,tirc-etl-?tl(Z)DNAe^>^-?:SphIT'f(IPS^^?mbt;^cpUC18 (SS^i^) 
ilTakara Ligation Kit Ver.2S:ffiV^T, ^>f 3 > :^JgKJM109«c&?^ 

nrnmbt^o m'^mmm^7y\:^iyVy CsoAtg/mD , 5->^n^-4-^Dn-3- 
>f > Ku;i/-)3-D-;!j*9^ hi^^.'e/F (5 0Atg/i»L) , >fy■:^^tf;l/^:r-3-D- 
;!/^^^lf5ye/F (£JIT> IPTGi:Il?.S^) (2 0/tg/mL) Sr-^t^ L B M::/" 
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X-mmh. Flexi-Prep (:7r;bVi/rl^) IC j: U ^ F5:5|f ISbfeo 

, XhoIlcMfStT, ^4l^tVpPAD-Apo, pPAD-Pst, pPAD-XhoiiUfco 
[0 0 9 6] 

^^fflCtt> Dye Terminator Cycle Sequencing FS ready Reaction Kit (7\°-df 
>x;^v-|g)&ffiv^TPCR5:1fv^ dn Ai/->!r>if- 3.7 3 A(a°-^>x 

[0 0 9 7] 

pPAD-Apo, pPAD-Pst, pPAD-Xho|^®#ADNA©T>i<^^*fb^^iSai2^'i^> =I 
7Mi§!c®5' -±» (5U) 3' -TSSil (3D) iZ^\1f. ^tl^^Apo-SU 
: 1 1) , AP0-3D (ffi3?'J#-^ : 1 2) , Pst-5U (ifi^tj#^ : 1 3 ) 

[0 0 9 8] 

PCRitiII|®r;tl^lCSphI^iTBI5^j5)^#fitfcfci?){C, ^rllB^'J±^®ApoI^^ 

Sphi§iJ-grc!)r^(3!)»T;i*^^n->^b-et^*^ofcAc«)lc, irfeic^^>fv- PODR- 

SPH (S2^[I##: 14) >^^-r V-P0DR-C5Ui:^^lC, tf^r • r>;i/ 

J:^J«l§bfc^fe^DNA$:^Mi:bTPCR?:^fV^, ^fP^tlfc P C 
&TO=^> PstUmtL, PstI, Smal'-e2mMbfcpUC18i:9>f>f-i/3>?:^?VN 
, y/'^T.^ KpPAD-Sph%#fe, -(Z)pPAD-Sph|^0#A»T/taP^®^*®2^i^<^*T 
#^*l.feSE^J5:Sph-5Ui:bTie^J#-t: 15(C^bfco 
[0 0 9 9] 

Pst-5U, Sph-5U, Apo-5U, Apo-3D(7)#iSaW5:ia 6 ®V :/tC»o't-^^ b 
, ^t-^^U-x-f (ORF) ^5^{CiU (R) -2, 

M%yi^mmmm^'f'(Dmmm^ b to b fc d n ASB^jttiB3«j## : 

uc, n-Ft-2)^>A^McDfB^lIli®2^!I#^ : 2{c^-to z:n?)®-^^> OR 
F^^tt, Genetyx-ATSQ/WIN, ^it^Genetyx-WIN (i: tjlCV 7 h '^^xTF^SIfi* 
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[0 10 0] 

mmmiQi (R) -2. 3->r^>y;r-;i/»^^^afe^'®^D--^ 
(R) - 2, 3 -zr^yt^^-myKmrnm^mmmm^o^^Sinm^nK^ 

3^^^^_;p^^(5r)^9.fV-PAD-ATGl (Um^ : 1 6) , PAD-TAAl (E« 
17),S:-^fiKbfeo ^7>fV-^#5 0pmoU dNTPlOnmol, tf^T-7> 
;lf;;^ffi5(^^fe«:DNA5 0ng, Pfu-DNA polymeraseffiMW (STRATAGENE|g) 
, Pfu-DNA polymerase2U (STRATAGENEig) 5:^t^ 5 0 ML®Sf5?SS:ffi''^, ^ffi 
(9 5"C. 3 0#); T--;i/ (5 ox:, l^) , (7 5X:, 5^) $:3 0 

iJ->f GeneAmp PGR System 2400 (;^-dr >x;i/T-|g) 5:fflV^T^To feo 

[0 10 1] 
PAD-ATGl (ia^ll## : 1 6 ) . 
TGCTCATGAAAGGTTTACTTTATTACGGTA 

PAD-TAAl (ie?'J## : 1 7 ) . 
CAGTCTAGATTAGGAAACCTCGTTCGGC 

[0 10 2] ^ 

b-rHIJRbfeo. DNAm>^S:f!ll55i^«BspHI, XbaI-ezl«-mU TA'n-:^^ 
;i/m^^l&S:frV\ @«Iilt5A'>K®«&^»yffil-' Sephaglas (7t;1/V 

#P,tlfeDNA®T>r5:> Ncol, Xbal-enfitmt bfepSE420D (Invitrogen|g(D 

#^2000-189170) ilTakara Ligation Kit5:fflV^T, ^-f^-i^ 3 

HB101«|;$:J^^IEmbfco 
J^S««5:7>ei/U> (50Mg/mL) S:^tf L B^^>^ I/- h±"r*^W$ 

fco afi^jiits (R) -2, 3->^^>t^:t-;i/W^^^it^^^^*^^^^ 

3 6 tiiE#2 001-3100390 
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^ KSrpSE-PADlilb^, 
[0 10 3] 

LmmmiT\Mm^ (R) -2, 3-:f^yv^-}m7i^mmm(Dizmm\z^ 

(R) -2, B-^^yi;yi--;imyi^mmmMB^O)^m':f^:^s.\^pSE-?m 

x^^nmm $ *i r=.i:mmmom ^7y\^iyvy ^^timi^ l b mmvm^ 3 0 

Xj^mv. O.lmM IPTG (-f y>^nif;i/5^:r:i!/7i' Ntf^72/K) ^M^. $^{c 

0 omnvymijv^Ammm (phs. o) Kmmb. ^m^m^mmwmuu 

CD-20OTM &ffiv^T4^r^Mat6ri:T^ M#i$:5St 

[0 10 4] 

mmmi SI mm^ m -2, 3-:/^>i;;r-«*M^<7)»^#M'ffi 

HifeMl 7T'ii|gUfc,TOx. (R) -2, 3 
[0 10 5] 
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[1^5] 



?t±CD^ HBlOl(pSE-PADl) 



■M 


U/mg 


U/mg 




100 


0 


0.228 


lOOX 


50 


0 


1.077 


473% 


50 


0 


0.246 


108% 


50 


0 


0.002 


0.9% 


50 


0.001 


0.057 


24. 8X 


100 


0.002 


0.200 


87. 6X 


SO 


0 


0.259 


114% 


50 


0 . 


0.042 


18.3% 


50 


0 


1.414 


620% 


50 


0 


0.059 


26.1% 


50 


0 


1.162 


509% 


50 


0.006 


0.020 


8.8% 


50 


0 


0.022 


9.6% 


50 


0 


0.024 


10.7% 


50 


0.007 


O.OSl 


22.2% 


SO 


0.007 


0.018 


8.0% 


50 


0.002 


0.008 


3.6% 



(R) -1, 2-yunyVt-)\/ 
(S) -1, 2-zru)'^y'i/t-)\^ 
(R) _3_<^PD- 1, 2--:ruA)/Vt-)\' 
(s) -a-i^DD-i, 2-yu;^>v^-)\' 

(RS) -1, 2-'7^y'Jt-)\f 

(R) - 1, z-r^yvt-)^^ 
(s) -1, z--:r^yvt-)\/ 

(2R, 3R) -2. 3-7'^5'>y:r-;V 
(2S, 3S) -2, z-^^yvir-))^ 

3-t HDdPi/-2-:''^'y> 
(R) -2-7'iS'y-;V 

(s) -2-yi>j-)\^ 

(R) -l-5'^y-2-7'0>'V-;i' 

(S) -1-T5>'-2-7"d;^>'— ;u 
(RS) -2-y^>>-i-7'p>>V'-;v 



[0 10 6] 



HBlOl(pSE-PADl) 



2-zr^jy 
3-b KD^i/- 2-:/<5'/> 
2, 3-:/^>y:^> 



dM 


n/mg 


D/mg 




20 


0.010 


0.979 


100% 


20 


0 


0.364 


37.2% 


20 


0.002 


0.008 


0.8% 


20 


0.009 


0.696 


71.2% 


20 


0.018 


1.906 


195% 


20 


0.006 


0.011 


1.1% 



[0 10 7] 

)t^?Sttr;i/n-;i/^dJif(D4Sic>&m!&NAD+#t#tt© (R) -2, 3-^ 
^ > i;;r-;i/ffii>!K^^^^^ ^ a^ic^ti ^ 3- Ft s d n a ;^)^«$ if.mm 

%:Mm^Z.}l\Zii^). %^mB.<D^^^ (2R. 3R) -2, Z-zT^yVir- 
;i/®^W&M;?^A^^^^tifc„ (R) -2. z—f9yViir'')\^ 

^ tcxiie9^dil^3Sn:g tc t ^ ^ i: t s o 

*^^^Cj:53^^«CDlSV^ (2R, 3R)-2, 3 - > 
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[0108], 

SEQUENCE LISTING 
<110> DAICEL Chemical Industries LTD. 
<120> Novel (R)-2,3-butanediol dehydrogenase 
<130> Dl-AOOOg 

<140> 
<141> 

<160> 17 

<170> Patentin Ver. 2.1 

<210> 1 
<211> 1143 
<212> DNA 

<213> Pichia angusta 
<400> 1 

atgaaaggtt tactttatta cggtacaaac gatattcgct actccgaaac ggttcctgaa 60 
ccggagatca agaatcccaa cgatgtcaag atcaaagtca gctattgtgg aatctgtggc 120 
acggacttga aagaattcac atattctgga ggtcctgttt ttttccctaa acaaggcacc 180 
aaggacaaga tttcgggata cgaacttcct ctctgtcctg gacatgaatt tagcggaacg 240 
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gtggtcgagg ttggctctgg tgtcacaagt gtgaaacctg gtgacagagt cgcagttgaa 300 
gctacgtcgc attgctccga cagatcgcgc tacaaggaca cggtcgccca agaccttggg 360 
ctctgtatgg cctgccagag cggatctccg aactgctgtg cgtcgctgag cttctgcggt 420 
ttgggtggtg ccagcggcgg ttttgccgag tacgtcgttt acggtgagga ccacatggtc 480 
aagctgccag actcgattcc cgacgatatt ggagcactgg ttgagcctat ttctgttgcc 540 
tggcatgctg ttgaacgcgc tagattccag cctggtcaga cggccctggt tcttggagga 600 
ggtcctatcg gccttgccac cattcttgct ctgcaaggcc atcatgcggg caaaattgtg 660 
tgttccgagc cggccttgat cagaagacag tttgcaaagg aactgggcgc tgaagtgttc 720 
gatccttcta catgtgacga cgcaaatgct gttctcaagg ctatggtgcc ggagaacgag 780 
ggattccatg cagccttcga ctgctctggt gttcctcaga cattcaccac ctcaattgtc 840 
gccacgggac cttctggaat cgccgtcaat gtggccgttt ggggagacca cccaattgga 900 
ttcatgccaa tgtctctgac ttaccaggag aaatacgcta ccggctccat gtgctacacc 960 
gtcaaggact tccaggaagt tgtcaaggcc ttggaagatg gtctcatatc tttggacaaa 1020 
gcgcgcaaga tgattacagg caaagtccac ctaaaggacg gagtcgagaa gggctttaaa 1080 
cagctgatcg agcacaagga gaacaatgtc aagatcctgg tgacgccgaa cgaggtttcc 1140 

1143 

taa 



<210> 2 
<211> 380 
<212> PRT 

<213> Pichia angusta 
<400> 2 

Met Lys Gly Leu Leu Tyr Tyr Gly Thr Asn Asp He Arg Tyr Ser Glu 
1 5 10 15 

Thr Val Pro Glu Pro Glu He Lys Asn Pro Asn Asp Val Lys He Lys 
20 25 30 
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Val Ser Tyr Cys Gly He Cys Gly Thr Asp Leu Lys Glu Phe Thr Tyr 
35 40 45 

Ser Gly Gly Pro Val Phe Phe Pro Lys Gin Gly Thr Lys Asp Lys lie 
50 55 60 

Ser Gly Tyr Glu Leu Pro Leu Cys Pro Gly His Glu Phe Ser Gly Thr 

65 70 75 ' . 80 

Val Val Glu Val Gly Ser Gly Val Thr Ser Val Lys Pro Gly Asp Arg 
85 90 95 

Val Ala Val Glu Ala Thr Ser His Cys Ser Asp Arg Ser Arg Tyr Lys 
100 105 110 

Asp Thr Val Ala Gin Asp Leu Gly Leu Cys Met Ala Cys Gin Ser Gly 

115 120 125 

Ser Pro Asn Cys Cys Ala Ser Leu Ser Phe Cys Gly Leu Gly Gly Ala 
130 135 140 

Ser Gly Gly Phe Ala Glu Tyr Val Val Tyr Gly Glu Asp His Met Val 

145 150 155 160 

Lys Leu Pro Asp Ser He Pro Asp Asp He Gly Ala Leu Val Glu Pro 

165 170 175 

He Ser Val Ala Trp His Ala Val Glu Arg Ala Arg Phe Gin Pro Gly 
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180 



185 



190 



Gin Thr Ala Leu Val Leu Gly Gly Gly Pro He Gly Leu Ala Thr lie 

195 200 205 ' 

Leu Ala Leu Gin Gly His His Ala Gly Lys lie Val Cys Ser Glu Pro 
210 .215 220 

Ala Leu He Arg Arg Gin Phe Ala Lys Glu Leu Gly Ala Glu Val Phe 
225 230 235 240 

Asp Pro Ser Thr Cys Asp Asp Ala Asn Ala Val Leu Lys Ala Met Val 

245 250 255 

Pro Glu Asn Glu Gly Phe His Ala Ala Phe Asp Cys Ser Gly Val Pro 
260 265 270 

Gin Thr Phe Thr Thr Ser He Val Ala Thr Gly Pro Ser Gly He Ala 

275 280 285 

Val Asn Val Ala Val Trp Gly Asp His Pro He Gly Phe Met Pro Met 
290 295 300 

Ser Leu Thr Tyr Gin Glu Lys Tyr Ala Thr Gly Ser Met Cys Tyr Thr 
305 310 315 . ' 320 



Val Lys Asp Phe Gin Glu Val Val Lys Ala Leu Glu Asp Gly Leu He 

325 330 335 
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Ser Leu Asp Lys Ala Arg Lys Met lie Thr Gly Lys Val His Leu Lys 

340 345 350 

Asp Gly Val Glu Lys Gly Phe Lys Gin Leu He Glu His Lys Glu Asn 
355 360 365 

Asn Val Lys He Leu Val Thr Pro Asn Glu Val Ser 
370 375 380 



<210> 3. 
<2n> 10 
<212> PRT 

<213> Pichia angusta 
<400> 3 

Lys Pro Gly Asp Arg Val Ala Val Glu Ala 
1 5 10 



<210> 4 
<211> 21 

<212> PRT 

<213> Pichia angusta 

<400> 4 . 

Ala Thr Ser His Cys Ser Asp Arg Ser Arg Tyr Lys Asp Thr Val Ala 

1 5 10 15 

. 4 3 ffiE#2 0 0 1 - 3 1 0 0 3 9 0 
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Gin Asp Leu Gly Leu 
20 



<210> 5 
<211> 6 
<212> PRT 

<213> Pichia angusta 

<400> 5 

Phe His Ala Ala Phe Asp 
1 5 



<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 6. 

aarccnggng aymgngtngc 

<210> 7 
<211> 20 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 7 . 
tcrtcraang cngcrtgraa 



<210> 8 
<211> 530 
<212> DNA 

<213> Pichia angusta 
<400> 8 

aagccgggtg atcgtgtcgc agttgaagct acgtcgcatt gctccgacag atcgcgctac 60 
aaggacacgg tcgcccaaga ccttgggctc tgtatggcct gccagagcgg atctccgaac 120 
tgctgtgcgt cgctgagctt ctgcggtttg ggtggtgcca gcggcggttt tgccgagtac 180 
gtcgtttacg gtgaggacca catggtcaag ctgccagact cgattcccga cgatattgga 240 
gcactggttg agcctatttc tgttgcctgg catgctgttg aacgcgctag attccagcct 300 
ggtcagacgg ccctggttct tggaggaggt cctatcggcc ttgccaccat tcttgctctg 360 
caaggccatc atgcgggcaa aattgtgtgt tccgagccgg ccttgatcag aagacagttt 420 
gcaaaggaac tgggcgctga agtgttcgat ccttctacat gtgacgacgc aaatgctgtt 480 
ctcaaggcta tggtgccgga gaacgaggga ttccacgccg ccttcgatga 530 



<210> 9 

4 5 ffi|iE#2 0 0 1 - 3 1 0 0 3 9 0 



#2 00 0-333363 



<211> 26 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 9 

ttggcatgcg atctgtcgga gcaatg 

<210> 10 . 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 10 

tgagcatgca aatgctgttc tcaaggc 



<210> 11 
<211> 107 
<212> DNA 

<213> Pichia angusta 
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<400> 11 

gaatttagcg gaacggtggt cgaggttggc tctggtgtca caagtgtgaa acctggtgac 60 
agagtcgcag ttgaagctac gtcgcattgc tccgacagat cgcatgc 10 



<210> 12 
<211> 706 
<212> DNA 

<213> Pichia angusta 
'<400> 12 

gcatgcaaat gctgttctca aggctatggt gccggagaac gagggattcc atgcagcctt 60 
cgactgctct ggtgttcctc agacattcac cacctcaatt gtcgccacgg gaccttctgg 120 
aatcgccgtc aatgtggccg tttggggaga ccacccaatt ggattcatgc caatgtctct 180 
gacttaccag gagaaatacg ctaccggctc catgtgctac accgtcaagg acttccagga 240 
agttgtcaag gccttggaag atggtctcat atctttggac aaagcgcgca agatgattac 300 
aggcaaagtc cacctaaagg acggagtcga gaagggcttt aaacagctga tcgagcacaa 360 
ggagaacaat gtcaagatcc tggtgacgcc gaacgaggtt tcctaactaa taatatacat 420 
acatcataca tatgtatgtc ctagagccaa gacttgcgca ttaggaaaaa tagctggtag 480 
tttgcattat ggtggccggc ctcccaggaa attaatctat gatttacata tggactcgat 540 
tacgtaacag gtgctgagca tttaataatt acctactatt ttctaaatta gtaaattgta 600 
tgtttcttga gcaggaggag atactagagc aatttcaaaa catctccaat tgccaaatcc 660 
ctgtgtccga acagattgca ttgctagagt ctgtgaactg gaattt 706 



<210> 13 
<211> 620 
<212> DNA 
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<213> Pichia angusta 
<400> 13 

tgacattcca caccaacttc tgccgccacc actgcaatcc tgtaggcgaa caggacgatg 60 
caggactatt tctctatttt ttcccatcgt gcaccctgaa ccaatacggg ggaggcatgg 120 
gaattttccg cgctaatcca gtcaacggta acaagaccag gatggagttt gaatatttct 180 
ttgacggcag cgatgaggag ttcgaggcct acttcaagtt tgccagacag gtcgcactcg 240 
aggatatttg gctgtgtgag gcggcccaac agaaccttat aagtggggtg taccaacagg 300: 
gcttgctgca tcctaaaaaa gaagtcgggg tggtttacta ccagtcgctg gttcgtgaaa 360 
gaataatggc ttagctccga gatgtggagg cagtctggtc agactgtgcg gcaattaaat 420 
aagacgcgga tgtactgcac cagagtgaat aaaggaattc caattcgata gcaaatattg 480 
ctgtaataat gagtgaccag atttattacc gaacctagcc agcccggggt tttttacaca 540 
ataggaaaaa aaggactcga ttattcgatg ctgctgcaaa tcacgccaga cataataagt 600 
cacccgttta ctccgcatgc 620 

<210> 14 
<211> 30 . 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially . 
synthesized primer sequence 

<400> 14 

tgcctgcagc gccagacata ataagtcacc 30 



ffi|I#2 001-3 100390 



#2 0 00-333363 



<210> 15 . ' 

<211> 523 
<212> DNA 

<213> Pichia angusta 
<400> 15 

ctgcagcgcc agacataata agtcacccgt ttactccgca tgcactcccc cactgatcat 60 
gattaatggt tctggacggc taaatcattg atcactgcgt cccggacctc gtaccgacgt 120 
ggaaattagc cggcactcgg ttgtgagaga ttatcctata taaaccacaa aatcctatct 180 
cccttttgcc aatgaaaggt ttactttatt acggtacaaa cgatattcgc tactccgaaa 240 
cggttcctga accggagatc aagaatccca acgatgtcaa gatcaaagtc agctattgtg 300 
gaatctgtgg cacggacttg aaagaattca catattctgg aggtcctgtt tttttcccta 360 
aacaaggcac caaggacaag atttcgggat acgaacttcc tctctgtcct ggacatgaat 420 
ttagcggaac ggtggtcgag gttggctctg gtgtcacaag tgtgaaacct ggtgacagag 480 
tcgcagttga agctacgtcg cattgctccg acagatcgca tgc 523 

<210> 16 

<211> 30 • 
<212> DNA . 

<213> Artificial Sequence 

<220> 

<223> Description. of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 16 

tgctcatgaa aggtttactt tattacggta 30 
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<210> 17 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 17 

cagtctagat taggaaacct cgttcggc 
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mE#2 0 0 1 -3 1 0 0 3 9 0 
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[02] 




pH 
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[05] 
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tiiE# 2 0 0 1 - 3 1 0 0 3 9 0 
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[06] 
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4f2 0 00-333363 

mm 

ItM (R) -2. z-:f^yVyt'-Myi^MBM^%^t^o 
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